Purpose. To review bicycle and motorcycle wheel spoke injuries around the foot and ankle in 24 children. Methods. Medical records of 12 boys and 12 girls aged 2 to 11 (mean, 5.3) years who presented with an isolated posterior heel injury caused by wheel spokes of a motorcycle (n=9) or bicycle (n=15) were reviewed. Results. All 9 motorcycle injury patients and 8 of 15 bicycle injury patients had lacerations. The remaining 7 bicycle injury patients had abrasions and developed skin necrosis and ulcerations, with 5 requiring debridement. The most common site of laceration was the posterolateral heel; 7 of these patients had deep soft tissue injury, and in 5 the Achilles tendon was partially cut or completely severed. The mean number of operations was 2.2 in the motorcycle group and 1.3 in the bicycle group. Seven patients with severe skin loss required skin grafting or flap surgery for wound coverage. The mean time from injury to definitive treatment was 8.2 days. The mean length of
hospital stay was 18.4 days in the motorcycle group and 8.1 days in the bicycle group. Delayed definitive treatment was associated with more operations (r=0.499, p=0.013) and longer hospital stay (r=0.567, p=0.004). Conclusion. Wheel spoke injuries may result in severe soft tissue damage and bony trauma. Poor prognostic factors included high-energy injury, contamination and infection, and delayed treatment.
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This study reviewed bicycle and motorcycle wheel spoke injuries around the foot and ankle in 24 children.
Materials and Methods
Medical records of 12 boys and 12 girls aged 2 to 11 (mean, 5.3) years who presented with an isolated posterior heel injury caused by wheel spokes of a motorcycle (n=9) or bicycle (n=15) between 1999 and 2012 were reviewed. All motorcycle injuries and 7 of the bicycle injures took place in Mainland China; the remaining 8 bicycle injuries took place in Hong Kong. Wheel spoke injuries caused by a motorcycle versus bicycle were compared in terms of the nature and site of injury, the time from injury to intervention, the number of operations needed, and the length of hospital stay, using the Spearman's rank correlation coefficient. A p value of <0.05 was considered statistically significant.
results
Four of 9 children with motorcycle wheel spoke injury and 7 of 15 children with bicycle wheel spoke injury presented with signs of wound infection (swelling, erythema, and discharge). All 9 motorcycle injury patients and 8 of 15 bicycle injury patients had lacerations. The remaining 7 bicycle injury patients had abrasions and developed skin necrosis and ulcerations, with 5 requiring debridement. The most common site of laceration was the posterolateral heel; 7 of these patients had deep soft tissue injury, and in 5 the Achilles tendon was partially cut or completely severed ( Fig.) .
The mean number of operations was 2.2 in the motorcycle group and 1.3 in the bicycle group; 11 patients required ≥2 operations. Seven patients with severe skin loss required skin grafting or flap surgery for wound coverage (Fig.) . The mean time from injury to initial treatment was 0.8 days, and the mean time from injury to definitive treatment was 8.2 days. The mean length of hospital stay was 18.4 days in the motorcycle group and 8.1 days in the bicycle group (Table) . Delayed definitive treatment was associated
Figure
Deep posterior heel laceration, severed Achilles tendon with tendon necrosis, and avulsion fracture of the posterior calcaneal apophysis are treated with pedicle flap coverage.
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with more operations (r=0.499, p=0.013) and longer hospital stay (r=0.567, p=0.004).
discussion
Insufficient treatment including premature wound closure leads to a delay in proper orthopaedic management for wheel spoke injuries of the posterior heel. Proper assessment of deep injury is not possible in cases when wounds have been sutured. Deep contamination and deep injury (Achilles tendon tear) can be missed. Physicians should have a high level of clinical suspicion for deep injuries, and early wound exploration should be considered, even though the injuries appear to be of minor skin abrasions over the bony prominences. 1 For those with a contaminated wound and ruptured Achilles tendon, thorough debridement and irrigation, and repair of the tendon with skin wound closure are recommended. Splints are used to keep the limbs still to promote healing. Nonetheless, 7 of our patients required skin grafting or flap surgery for definitive wound coverage. Poor prognostic factors included high-energy injury, contamination and infection, and delayed treatment.
Promotion of bicycle and motorcycle safety, better protective gear, and use of spoke guards are suggested for preventing wheel spoke injuries. [2] [3] [4] disclosure No conflicts of interest were declared by the authors. 
